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ABSTRACT 
 
 
 
 
The application of computer vision in the surveillance system has provided huge 
advantages in the field of security and safety system. In recent years, human detection 
and classification subjects have shown an increasing focus in finding specific 
individual such as in the case of detecting person in crowded places at a time. 
Detection and classification of human can be a challenging task due to the wide 
variability of human appearance in terms of clothing, lighting conditions and the 
occlusion. These constraints directly influence the effectiveness of the overall system. 
To cope with these problems, human detection and classification system is presented 
in this thesis which requires fast computations in addition of accurate results. The 
propose system will first detect the human in an image by using YCbCr color 
thresholding for skin color detection algorithm and then classify the body parts using 
artificial intelligent neural network classifier into specific class and finally extend the 
classification system with the majority voting technique in order to improve the 
classification performance.The first hypothesis of the research is that YCbCr skin 
color detection method can be used to detect and identify the exposed human body 
parts even with the existence of various illumination conditions and complex 
background. In this work, the body parts then only cover face and hands. The body 
features are then extracted using feature extraction technique with the dimension of 
region detected fixed to a standard size.These body features are then used as an input 
to neural network system in order to classify the body parts into specific class. 
Meanwhile each class consists of three classifier which is taken from the extracted 
body regions and separated into face classifier, right hand classifier and left hand 
classifier. Finally, the results of each body parts classification will be processed using 
majority voting technique for overall conclusion of the classification system which is 
robust to partial occlusion. Experimental results indicate that the human detection 
using YCbCr color space is capable to detect the human body with the percentage of 
face detection is 92%, right hand detection is 86% and left hand detection is 85%. 
Meanwhile the performance of ANN classification system is successful in identifying 
face, right hand and left hand which are 90%, 73% and 74% respectively. Whereas, 
the accuracy of all 9 classes (Class A until Class I) is found to be 43% and highest to 
be 95%. Based on the extended classification system using majority voting technique, 
the results have shown a bit improvement on the classification performance for all 9 
classes which is the lowest is increase to 45% and the highest is increase to 100%.  
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 خلاصة البحث
 
 
 
الكمبيوتر في نظام المراقبة وفرت مزايا هائلة في مجال أنظمة الأمن والسلامة. في السنوات التطبيقات عب إن 
خري أظهرت  زيادة  في القدرة علي تصنيف التركيز في الكشف البشري والموضوعات الأأظهرت الأخيرة، 
نيف البشري الكشف والتصإن . في الوقت نفسهالعثور على شخص معين حتي لو كان في الأماكن المزدحمة 
 للتقلبات الواسعة في مظهر الإنسان من حيث الملابس و ظروف الإضاءة و يمكن أن يكون مهمة صعبة نظرا  
لابد من استخدام الكشف وتصنيف و على فعالية النظام العام. مباشرا   . هذه القيود تؤثر تأثيرا  انسداد الرؤيا
. سيقوم النظام لنتائج الدقيقة الىإيعة بالإضافة سر  النظام البشري في هذه الأطروحة التي تتطلب حسابات
 مع خوارزمية الكشف ومن ثم عاجةة اللون والإدرا  احسسيبالكشف أولا عن الإنسان في شكل صورة باستخدامم
توسيع نظام التصنيف مع تقنية  فئة معينة، وأخيرا  لف أجزاء اجةسم باستخدام الذكاء الاصطناعي وتصنفهم تصنم 
قوي من ناحية الانسداد اجةزئي.النظام المقترح أل تحسين الأداء في التصنيف وجعل المصنف من أج تصويتال
بنيت على حيث  الذكاء الاصطناعيالشبكة العصبية  ونظام و خوارزمية الكشف عن لون البشرةيستخدم وفق
معاجةة اللون والإدرا  احسسي هي أن احسالي البحث  فيالفرضية الأولى من و بشري. في اجةسمال واضعتسعةم
مها للكشف و تحديد أجزاء من جسم الإنسان حتى مع وجود اكشف عن لون البشرة يمكن استخدللطريقة 
 الوجه الإنسان من أجزاء جسم  المهمفي هذا البحث،  كالإضاءة والخلفية الغير واضحة.  ةالظروف المختلف
البعد من منطقة اكتشاف ثابتة إلى حجم  و تقنية التميزخ الميزات باستخدام ومن ث يتم توضيفقط واليدين
يزات اجةسم كمدخل لنظام الشبكة العصبية من أجل تصنيفججزاء اجةسم إلى فئات مماستخدام  قياسي. ث يتمم 
تي، اخذت من مناطق في اجةسم وصنفت وفق الآصناف أيتكون كل صنف من ثلاثة ، الي ذلك ة. إضافمعينة
معاجةة نتائج كل التصانيف لأجزاء اجةسم باستخدام  ، ستتمم  أخيرا   اليسرى من ناحيةالتصنيف.اليد اليمنى و 
تقنية التصويت وفق الأغلبية مع الاستنتاج العام لنظام التصنيف وتقوية الانسداد اجةزئي.النتائج التجريبية تشير 
ادر على الكشف عن جسم الإنسان إلى أن الكشف باستخدام معاجةة اللون و الإدرا  احسسي للون البشري ق
٪ و كشف اليد  68٪ ، والكشف عن اليد اليمنى بمعدل 29مع النسبة المئوية للكشف عن الوجه بمعدل 
التصنيفناجح في تحديد بان ظهر أداء نظام الشبكة العصبية أوفي الوقت نفسه,  .٪58اليسرى ايضا بمعدل 
العثور  ٪ على التوالي. في حين، تم  47٪ و 37٪ ،  09 تيالآت كءالوجه، اليد اليمنى و اليد اليسرى وجا
٪. بناء على  59٪ والأعلى كانت 34) لتكون ذ) حتى (أعلى الدقة جةميع الطبقات التسعة من الفئة (ِ  ِِ
تصويت، أظهرت النتائج تحسنا قليلا على أداء التصنيف جةميع الطبقات النظام التصنيف باستخدام تقنية 
 .٪001إلى عل الأ٪ بينماوصلت  54نى زيادة التسعة حيث بلغت أد
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CHAPTER ONE 
INTRODUCTION 
 
1.1 INTRODUCTION 
Currently, along with community development, public safety is a very important issue 
that opens up various research topics including intelligent video surveillance to 
increase public safety. Most of the buildings in metropolitan cities are using video 
surveillance system in taking precautions especially in sensitive area. Moreover, these 
days, even individuals are seeking for a security system not only for their own safety 
but also for others such as detecting child abuse in kindergarten. Related research for 
human detection and classification has thus given the priority in security, video 
surveillance and privacy protection (Jadhav and Mane, 2009). 
A robust method is needed in order to analyse the object of interest, to ensure 
that the system can detect, recognize and classify the object of interest. Detection 
means to detect or estimate the object of interest in the image while recognition is to 
determine the similarity of object of interest to the reference object. Classification 
basically is to classify an object of interest to specific category or class.  
 Detection and recognition of human in the images or video feeds are getting 
more important nowadays with the aims to identify that the object in the image is 
belong to human or not. There are several researches on automatics human detection 
and classification algorithms have been done targeting numerous applications such for 
video surveillance system, privacy protection, medical images analysis, information 
security, behaviour analysis, tracking and search and rescue.  
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Detection of human is a complicated task due to the human appearance such as 
clothing, articulation, shape of body and their pose and gesture. Although the position 
of human like standing and walking has reduced the constraints of human gesture but 
the possible variations are still large. In addition, the presence of multiple humans with 
a moving camera and the human subjects may be switched to each other makes the 
detection of human reliably becomes challenging task (Ru and Nevatia, 2006).  
Since human detection from video is implemented on uncontrolled condition, 
objects appear in the video are often affected by occlusion. Non-occlusion 
environment still can be considered easy to implement in any system but how to cope 
with partial occlusion is not yet reliable enough to solve. However, human body with 
partial occlusion can be handled easily because if one of body part is occluded, the 
human still can be detected using another body parts.  
Although a lot of works have been done to improve existing human detection 
system, there are still many issues arising among researchers to obtain a more 
convenient system at a lower cost with less computation time and can be further 
explore for the next research. 
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1.2 PROBLEM STATEMENT AND ITS SIGNIFICANCE 
Human detection and classification is very important for various applications 
especially in security and safety area. Hence, this topic has been extensively 
researched. Currently, one of the main challenges on human detection is be able to 
detect and label the human body parts in order to track the pose or gesture of an 
individual. In addition, the human detection is always prone to occlusion by objects in 
the scene or due to lighting. Human detection with partial occlusion can provide 
solution for application such as search and rescue of a person in the crowded and 
complex environment. The important aspect when dealing with an occluded human 
body parts is human occlusion verification. The verification states whether the human 
body parts is occluded or not and at the same time properly identify which part of 
body is occluded. Generally, human body consists of various pose and shape. 
Detection of a human can be done according to the structure of human body such as 
head, face, neck, torso, limbs and etc. From literature reviewed, previous human 
detection systems normally detect the full human body but sometimes lead to results in 
failure when occlusion happens. However, none of the works focus on occlusion 
detection but only on body parts tracking. Hence, the work is proposed in detecting 
human by separate body parts classifiers which can detect human even when some 
parts of the body is under occlusions. In addition, this detection system can also be 
used to track human body parts for future research such as in pose and gesture 
tracking. 
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1.3 RESEARCH OBJECTIVES 
The objectives of this research are: 
1. To design an algorithm to segment human body from complex background 
scene using the fusion of skin colour detection algorithms. 
2. To develop an intelligent human classification system using ANN 
classifier based on feature extraction method. 
3. To optimize the classification algorithm using majority voting of the body 
parts classifiers suitable for classification under partial occlusion. 
4. To evaluate the performance of the developed algorithm. 
 
1.4 RESEARCH SCOPE 
The research focuses on the development of detection and classification of human 
body parts. The algorithm development is done using Matlab software. Digital camera 
must be in a static position when capturing images in order for the system to work 
properly. The developed system is able to detect and classify the human body by 
extracting the features of human body parts individually. The human subject can be in 
a various position for detection stage, however, for classification stage, the image 
taken for the system database must be in frontal view with upright position. This 
research considers the body parts that can be detected using human skin color feature 
which cover only the face and hands. Since the skin color feature is used, it is 
important that proper lighting is available. For partial occlusion, the system uses the 
imaginary occlusion instead of using real occlusion. 
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1.5 RESEARCH METHODOLOGY 
This research will be accomplished by developing and implementing the algorithm for 
detection and classification of human body parts which includes the following research 
stages: 
1. Literature Review: 
In order to make the research successful, advantage and disadvantage must 
be taken as a guideline to create another work which is not exactly the 
same, but could be much better than the original one. Information about the 
previous works related to this research are collected and examined 
thoroughly. Most of the source of the information is mainly obtained from 
conference paper, journals, printed material and internet and then can be 
proposed an approach that can be best to implement the required system. 
2. Development of the Human Body Parts Detection Algorithm: 
The main equipment for this research is computer and digital camera. The 
purpose of using a computer is for the implementation of the algorithm and 
a digital camera for evaluation and dataset construction. Skin color 
technique is used to extract skin color features of the human. Then, 
background rejection technique is implemented to eliminate noise or clutter 
object in order to smooth the image for further processing. Modifications of 
the existing technique are necessary to improve the efficiency of the 
proposed system. In spite of this, it is worth to note that the main part of 
this research is algorithm programming. Programming language or 
software mode that is going to be employed throughout the processing 
algorithm for detection and classification is based on Matlab 2012 
software.  
6 
 
3. Development of the Human Body Parts Classification Algorithm: 
System for classifying human is designed based on artificial intelligent 
system of neural network with the aim to identify that either the extracted 
body parts belongs to a particular class or not. 
4. Development of Majority Voting of Human Body Parts Classifiers: 
The voting technique is applied after the classification stage. From the 
voting of multiple classifiers, the majority will determine the final result. 
Apart from that, for partial occlusion, the proposed system is tested for 
recognizing human subject under partial occlusion.  
5. Evaluation of the System Performance: 
The system performance is tested and analysed in terms of accuracy and 
speed using the testing dataset. 
 
 
 
 
 
 
 
 
 
 
 
 
7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Flowchart of research methodology 
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1.6 DISSERTATION ORGANIZATION 
This dissertation consists of six chapters and organized as follows:  
Chapter one firstly describes the introduction and background of study. Apart from 
that, the problem statement, research objectives, research scopes and research 
methodology also included in this chapter.  
Chapter two covers the literature review on computer vision and images processing, 
image acquisition, color image processing and the important parts on this chapter are 
related work on human detection, skin color human body detection, morphological 
operation, artificial neural network and voting classification technique.  
Chapter three presents the concept of human detection in terms of human skin color, 
image acquisition, skin color segmentation, background rejection method and lastly 
detection of the human body parts. 
Chapter four discusses on the classification starting from pre-processing of acquisition, 
feature extraction and artificial neural network for classification.  
Chapter five explains the voting technique and evaluation of the system of partial 
occlusion problem.  
Chapter six conclude this thesis and propose recommendation for future works.  
 
 
 
 
 
 
 
 
